Impulse control disorders (ICD) in Parkinson's disease (PD) have attracted increasing interest. Symptoms include pathological gambling (PG), compulsive eating, compulsive shopping, and hypersexuality 1 . These four major components of ICD are often associated with punding, excessive internet use and dopamine dysregulation syndrome, all revealing a compulsive behavior. The real prevalence of ICD in PD patients on dopamine agonists (DA) treatment is unknown, but it has been suggested that it could range from 2% to 13.7% 2, 3, 4, 5, 6 . Since Molina et al. 7 reported the association between the pharmacologic treatment of PD and PG for the first time in 2000, several reports have since implicated different dopaminergic drugs with ICDs, especially DA 7, 8, 9 . However piribedil, a non-ergot derived DA had not been associated with ICD until 2010 when Tschopp et al. reported 4 PD patients on piribedil who developed PG 10 .
Piribedil is employed in Argentina and several other countries, and has an action on D2 and D3 dopaminergic receptors, a-2 adrenoreceptors antagonism and minimal interaction with serotonergic receptors. We describe six PD patients presenting on piribedil who developed PG (Clinical and demographic characteristics, Table) .
CASE 1
A 67-year-old man suffering from an acineto-rigid form of PD for eight years and a long history of depression. He was initially put on low doses of pramipexole, which were eventually increased to 4.5 mg/day. After 2 years of treatment he developed PG. Pramipexole was discontinued and carbidopa/levodopa (C/L) 500 mg/day was initiated in association with paroxetine 20 mg/day and psychotherapy. As the response was poor, quetiapine 25 mg/day was added with complete control of the PG. Due to progressive worsening of the rigidity and walking difficulties, piribedil 150 mg/day was added. He presented considerable motor improvement, however he developed severe PG after 23 months of treatment, and piribedil had to be withdrawn. After discontinuation PG disappeared and C/L had to be increased up to 1,250 mg/day to control his motor symptoms.
CASE 2
A 48-year-old woman suffering from PD for 5 years was first put on pramipexol 3 mg/day. She developed compulsive shopping and eating disorders with a weight increase of 15 Kg pramipexole was discontinued and ropinirole started at 6 mg/ day associated with paroxetine at 20 mg/day and psychotherapy. As there was no improvement of the ICD, ropinirole had to be stopped. He was put on piribedil 200 mg/day and quetiapine 50 mg/day. However, despite initial improvement after 3 months of treatment she developed PG and hypersexuality. Piribedil was completely stopped and C/L at 250 m/day started while quetiapine was kept at the same dose. The patient improved her ICDs.
CASE 3
A 49-year-old man with PD initially treated with piribedil at 150 mg/day developed PG after 24 months of exposure causing him severe social and familial problems. Piribedil was switched to ropinirole 8 mg/day and psychotherapy was initiated. As his PG did not improve, the DA was stopped and C/L was prescribed at a dose of 1,000 mg/day to control his motor symptoms. The patient experienced little improvement in PG, and refused to receive antidepressants, psychotherapy, or any other medication for his compulsions.
CASE 4
A 65-year-old man suffering from PD for 9 years was initially treated with piribedil at 150 mg/day for 30 months when he developed PG. Piribedil was discontinued and Stalevo 50 mg/tid was added. Stalevo was later changed for C/L at 500 mg/day resulting in good control of his motor symptoms, without PG.
CASE 5
A 67-year-old man suffering from PD for 10 years was initially treated with pramipexole 1.75 mg/day. Five years later, due to progressive worsening, pramipexole was increased to 4.5 mg/day, and Stalevo 50 mg four times/day was added. A year later, he developed irritability, compulsive eating and PG and pramipexole had to be progressively withdrawn. Paroxetine at 20 mg/day and quetiapine at 25 m/day were introduced with the resolution of his PG. As his motor function worsened, piribedil up to 200 mg/day was added with Stalevo 100 mg/tid, stalevo 50 mg/qid, levodopa/benzerazide (L/B) in the fast release formulation 100/25 mg/tid and paroxetine 20 mg/day. The patient stopped quetiapine by himself. Two years later, he developed compulsive eating and PG, piribedil was then stopped with complete resolution of the ICDs. Stalevo, L/B and paroxetine were increased due to worsening of motor symptoms and depression.
CASE 6
A 50-year-old woman suffering from tremor predominant PD for 11 years had been treated with pramipexole in low doses with progressive increases reaching 4 mg/day and L/B, up to 600 mg/day with good control of her parkinsonian symptoms, except for her right hand resting tremor. Three years after the diagnosis was made and while on pramipexole, she developed compulsive eating and shopping disorders. Pramipexole was discontinued and she was put on piribedil at 200 mg/day, however she developed PG, along with hypersexuality, binge eating and compulsive shopping. At the time piribedil was reduced to 100 mg/day and amantadine 300 mg/day was added with no control of the ICDs. A left thalamotomy was performed for the severe right hand resting tremor. As she continued presenting ICDs, piribedil was stopped, and she was put on L/B 500 mg/day, and L/B in the fast release formulation 100/25 mg qid, with a marked improvement in the ICDs.
DISCUSSION
Four of our cases first developed ICD while on other DA, which promptly disappeared after stopping the DA but reappeared when piribedil was added. The other two cases, first manifested ICD (pathological pambling) with piribedil as a first therapy.
Patients with PD who develop ICD, particularly PG, are usually male, have younger PD age of onset, a personal or family history of alcohol abuse, or a previous history of ICD. They are generally receiving DA as PD treatment although any anti-Parkinsonian treatment is liable to trigger ICD 11 . In addition, the patient's psychological profile may have a role as a risk factor since PD patients with ICD have higher novelty-seeking trait scores as well as impaired planning on the impulsivity scale 12, 13 . Depression is also considered a powerful risk factor. Low performance in cognitive tasks exploring frontal function has also been reported 4, 14 . Sometimes ICD are associated with compulsive medication use, known as hedonistic homeostatic dysregulation or dopamine dysregulation syndrome, characterized by the increased use of levodopa beyond the doses required to achieve relief of motor symptoms. This is also associated with a disabling mood and behavioral changes when antiParkinsonian drugs are withdrawn or doses decreased 9, 11 . Occasionally, patients hide taking extra doses of medication. Perhaps they misunderstand the prescription, thus the importance to check exactly what they are receiving 15 .
Among the other ICD, PG is described as the most frequent compulsion, which was the case in our patients 12, 16 . There are 5 different dopamine receptors and l-dopa increases the availability of dopamine in the brain without any known specificity for a dopamine receptor subtype. However, DA present high affinity for the D3 receptors, and this is the strongest theory explaining the compulsive behaviors in PD patients. D3 receptor expression is particularly rich in limbic areas modulating the physiologic and emotional experience of novelty, reward and risk assessment 16 . The most useful medical strategy in the management of patients with ICD is the removal of the causal agent. However in some infrequent cases, either changing the DA or reducing the dose can be useful. Serotonin reuptake inhibitors have a dubious benefit in ICD, but are useful in the treatment of concomitant depression. Atypical antipsychotics including clozapine and quetiapine have also been described be useful 17, 18, 19 . In addition amantadine has also been used but it's therapeutic effects remain controversial 20, 21 . Although piribedil is commercially available in a few countries, there are only two reports 10, 15 describing the association of ICD with this DA and both are from Argentina.
Piribedil is currently marketed in 24 countries including Brazil, Venezuela and Argentina in South America, in 3 European countries and the remainder in Central America and Asia.
Side effects include piribedil-induced sleep attacks in PD and non PD cases have been reported 22, 23, 24 . Piribedil is regarded as a useful, well tolerated, antiparkinsonian agent, which is also effective in symptoms such as apathy and depression. Curiously piribedil induced ICD have not been reported elsewhere. In the REGAIN study including four hundred and five early PD patients, surprisingly ICD was not reported as a side effect 25 . In addition another study performed in India included 515 non PD patients with memory disorders and no ICD was reported 26 . Other smaller trials in different Asian countries also failed to report these side effects 22 . Whether this is just because these studies were performed before ICD became widely known or not, remains an open question.Our cases show that piribedil might have a similar risk to cause ICD as compared with others DA. However more evidence is required to determine its prevalence.
